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(54) Recording medium for storing real time recording/reproduction information, method and 
apparatus for recording and reproducing in real time and file operating method using the 
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(57) A recording medium for storing real time re- 
cording/reproduction information, a real time recording 
and reproducing method and apparatus, and a file op- 
erating method using the information, are provided. Re- 
al time recording/reproduction information for ensuring 
real time recording/ reproduction is stored in a file control 
information area, in each real time file, or in a sperate 
file, and real time recording/reproduction attributes are 
assigned to the file. Thus, real time recorded files can 
be continuously reproduced without interruption. Also, 
methods of creating a file to which real time recording/ 
reproduction attributes are assigned, extending a data 
area, and recording and reproducing the file to which 
real time recording/reproduction attributes are as- 
signed, are provided. 
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[0001] The present invention relates to a systenn requiring recording and/or reproduction in real time, and more 
particularly, to a recording medium for storing real time recording/reproduction information, a method and apparatus 
s for recording and reproducing a real time file based on the real lime recording/reproduction information, and a file 
operating method using the real time recording/reproduction information. 

[0002] In a computer or audio and/or video (AA/) apparatus constituted of a file system for an A/V file required to be 
recorded/reproduced in real time, control information representing that the AA/ file is a real time recording/reproduction 
file is not recorded in file control Information. Thus, it is impossible to reproduce in real time a file comprised of data 

10 blocks physically scattered on a recording medium even if they are logically successive. 

[0003] Here, a conventional file system, as shown in FIG. 1 is comprised of file control information having the length 
of a file, information on the position of file data, information on the possibility or impossibility of reading/writing a file, 
etc.. and file data stored in positions designated by the file control information. When a file on a disc is read, file control 
information is first read, and file data in the positions designated by the read file control information is then read and 

15 reproduced. Such a method of allocating a block of a fixed size used in the conventional file system cannot guarantee 
real time reproduction of a file. 

[0004] That is, recording/reproduction of the conventional file system is described by taking as an example the case 
in which two files occupy blocks on a disc as shown in FIG. 2. Here, a file A, requiring real time reproduction, occupies 
blocks 0, 3, 5 and 6 of the disc, and a file B, a general file, occupies blocks 1 . 2, 4 and 7 of the disc. 

20 [0005] The process for reproducing the file A is as follows. 
[0006] In the first step, block 0 is read. 
[0007] In the second step, block 3 is searched for. 
[0008] In the third step, block 3 is read and played back. 
[0009] In the fourth step, the block 5 is searched for 

25 [0010] In the fifth step, blocks 5 and 6 are read and played back. 

[0011] In the conventional file system, since information associated with real time recording/reproduction is not re- 
corded even when recording a file requiring real time recording/reproduction, a data arrangement for real time recording/ 
reproduction is not considered. Thus, real time reproduction may not be achieved. 

[0012] That is, the file A (for example, a video file) of FIG. 2 requires real time reproduction, but the conventional file 
30 system arranges data files without consideration of the requirement of real time reproduction, thus causing a screen 
to be interrupted during playback. In order to record/reproduce files in real time, the sum of a seek time and a read 
time must be smaller than a playback time, as shown in the following expression: 



3^ seek time + read time < playback time (1) 

[0013] In order to prevent a screen from being interrupted, a next block must be searched for during reading and 
reproducing a current block before the next block is read. However in an apparatus for driving a disc such as a compact 
disc (CD) and a digital versatile disc (DVD), the seek time is significantly longer than the read time. Therefore, real 

■^0 time reproduction is impossible if the next block is not physically adjacent to the current block. 

[0014] With a view to solve or reduce the above problems, it is an aim of embodiments of the present invention to 
provide a recording medium for storing real time recording/reproduction information for real time files. 
[001 5] It is another aim of embodiments of the present invention to provide a method of recording real time recording/ 
reproduction information after real time files are arranged in a minimum contiguous storage block and of reproducing 

-^5 files in real time according to the real time recording/reproduction information. 

[0016] It is still another aim of embodiments of the present invention to provide a method of copying files in consid- 
eration of real time recording/reproduction information, adding the real time recording/reproduction information of orig- 
inal files to copied files, and reproducing the copied files In real time using real time recording/reproduction information. 
[001 7] It is yet another aim of embodiments of the present invention to provide an apparatus for recording a recording/ 

so reproduction bit rate as real time recording/reproduction information, for recording a plurality of recording/reproduction 
bit rates as real time recording/reproduction infomnation when the recording/reproduction bit rate varies for different 
data sections, and for reproducing files in real time according to the real time recording/reproduction information. 
[0018] It is still yet another aim to provide a file operating method of generating a file in which real time recording/ 
reproduction information has been set, expanding data regions, recording and reproducing the file, and performing 

55 other file operations. 

[0019] According to a first aspect of the invention, there is provided a recording medium in which real time files 
requiring real time recording/reproduction are recorded, wherein real time recording/reproduction information for en- 
suring real time recording/reproduction of the real time files is stored in a file control information area. 
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[00201 According to a second aspect of the invention, there is provided a recording nnedium in which real time files 
requiring real lime recording/reproduction are recorded, wherein real time recording/reproduction information for en- 
suring real time recording/reproduction of the real time files is stored in the real time file. 

[0021] According to a third aspect of the invention, there is provided a recording medium in which real time files 
s requiring real time recording/reproduction are recorded, wherein real time recording/reproduction information for en- 
suring real time recording/reproduction of the real time files is stored in a separate tile. 

[0022] The real time recording/reproduction information may be stored in a file called -RTRW.TS.VOB" having a 

ro0231 '°A^cording to a fourth aspect of the invention, there is provided a recording medium in which real time files 
10 requiring real time recording/reproduction are recorded, wherein real time recording/reproduction information for en- 
suring real time recording/reproduction of the real time files is stored in a volume structure area of a predetermined 

[0024r^The real time recording/reproduction information preferably includes file indication infomnation indicating that 
a file requires real time recording/reproduction. 
15 [00251 Preferably the real time recording/reproduction information includes at least one among recording/reproduc- 
tion bit rate information, information on a minimum contiguous storage block satisfying the condition in which the play- 
back time of a current data block is greater than the sum of the seek time and the read time of a data block to be played 
back, information on a playback time for ensuring minimum contiguous storage, and contiguous recording/reproduction 

type information. . ...^ . ■ i .• 

20 [00261 Control information of a spindle motor may be obtained from the recording/reproduction bit rate infornnation. 
[0027] The recording/reproduction bit rate information preferably includes a plurality of bit rate values when a bit rate 
varies with sections, and information associated with the sections. 

[0028] The real time recording/reproduction information nriay further include the maximum allowable value informa- 
tion of a real time recording/reproduction bit rate. 
25 . [0029] The information of the minimum contiguous storage block may be determined depending on a maximum seek 

[0030] The minimum contiguous storage block may be classified in consideration of the size of an error correction 

code block unit and a maximum seek time. ^ . ■ i- 

[00311 Preferably the real time recording/reproduction information further includes any among the following: block 
30 connecting information for connecting blocks for the classified minimum contiguous storage blocks, to accomplish real 
time reproduction: attribute information indicating when the end portion of a file is not filled with data by a m.nimunr. 
contiguous storage block, data blocks for the unfilled portion are allocated in advance but unrecorded; current real 
time recordable/reproducible state information indteating whether a current file is arranged so as to be recorded/repro- 
duced in real time; file defect management information Indicating that replacement of a defective block with a block in 
a spare area and rereading or rewriting of the defective block are not attempted when reading or wnting fails: file 
allocation information indicating that a data block is not allocated to the defective block replaced by the spare area: 
file buffering information associated with the amount of data to be initially read from a buffer and the amount of written 

data to a buffer at a time. .. . . ,. i 

[0032] The contiguous recording/reproduction type information preferably includes the conditions for controlling ea 
time files the conditions being classified into types, and the conditions for controlling real time files include file defect 
management information, file allocation information, file buffering information, the information of a minimum contiguous 

Storage block, etc. 

r00331 The file control information area may be of a universal disk format (UDF) system. 

[0034] The real time recording/reproduction information may be stored in an extended attribute field of a file entry 

45 for the UDF system. ^ . ^ i-i f i loc 

[0035] The real time recording/reproduction information may be stored in a file identifier descriptor field of UDF 

[0036^ The real time recording/reproduction information may be stored in a stream directory ICB (information control 

block) field (or UDF systems. .^o -ta.- r i n 

so [0037] The real time recording/reproduction information may be stored in a file type field in an ICB TAG field of a file 

5o38r' The^rea^ tTl^rTcording/reproduction information may be stored in a file flag field in an iCB TAG field of a file 
entry for the UDF system, recording/reproduction type information. 

[0039] According to a fifth aspect of the invention, there is provided a recording and reproducing method comprising 
55 the steps of (a) arranging and recording real time files requiring real time recording/reproduction on the basis of rea 
time recording/reproduction information for ensuring real time reproduction, and recording the real time recording/ 
reproduction information; and (b) reading and reproducing the real time file data using the real time record.ng/repro- 
duction information. 
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[0040] The real time recording/reproduction information may be stored in one or more of the following locations: a 
file control information area; the file control information area of a UDF system: each real time file: a volume slurcture 

area. 

[0041] Real time recording/reproduction information associated with the real time files may be stored in a separate 
5 file. 

[0042] The real time recording/reproduction information preferably includes file indication information indicating that 
a file requires real time recording/reproduction. 

[0043] The real time recording/reproduction information preferably includes recording/reproduction bit rate informa- 
tion, and includes information associated with sections and a plurality of bit rate values when a bit rate varies for different 
10 sections. 

[0044] Preferably, in step (a), file data areas are automatically arranged according to the recording/reproduction bit 
rate information. 

[0045] Preferably, the maximum allowable value of a real time recording/reproduction bit rate is further included in 
the real time recording/reproduction information. 
IS [0046] The real time recording/reproduction information preferably includes at least one among a minimum contig- 
uous storage block satisfying the condition in which the playback time of a current data block is greater than the sum 
of the seek time and the read time of a data block to be played back, a playback time for ensuring minimum contiguous 
storage, and contiguous recording/reproduction type information. 

[0047] In step (a), the real time files are preferably arranged In the minimum contiguous storage block. 
20 [0048] The step (a) may further comprise the step (a 1 ) of recording as the real time recording/reproduction ^n formation 
attribute indicating when the end portion of the real time file is not filled with data by the minimum contiguous storage 
block while the real time file is recorded in the minimum contiguous storage block, a number of data blocks correspond- 
ing to the size of the unfilled portion are allocated but unrecorded. 

[0049] The minimum contiguous storage block may be classified in consideration of the size of an error correction 

25 code block and a maximum seek time. 

[0050] Preferably, in step (a), the real time files are arranged in the classified minimum contiguous storage blocks. 
[0051] The real time recording/reproduction information preferably further Includes one or more among the following: 
current real time recordable/reproducible state information indicating whether a current file is arranged so as to be 
recorded/reproduced in real time; and at least one among file defect management information indicating that replace- 

30 ment of a defective block with a block in a spare area and rereading or rewriting of the defective block are not attempted 
when reading or writing is failed, file allocation information indicating that a data block is not allocated to the defective 
block replaced by the spare area, and file buffering information associated with the amount of data to be initially read 
from a buffer and the amount of written data at a time. 

[0052] The contiguous recording/reproduction type information may include the conditions for controlling real time 
35 files, the conditions being classified into types, and the conditions for controlling real time files include recording/re- 
production bit rate information, file defect management information, file allocation information, file buffering information, 
the information of a minimum contiguous storage block, etc. 

[0053] The step (b) may comprise the substeps of: (b1) reading a volume area on the recording medium: and (b2) 
reproducing a file in consideration of the real time recording/reproduction information if real time recording/reproduction 
40 information exists in the volume area. 

[0054] The step (b) may comprise the substeps of: (b3) determining whether real time recording/ reproduction infor- 
mation exists in a file area: and(b4) reproducing a file in consideration of the real time recording/reproduction information 
if real time recording/reproduction information exists in the file area. 

[0055] Preferably, recording/reproduction bit rate information, defect management information, file allocation infor- 
^5 mation, and file buffering information according to real time recording/reproduction information in the file area are 
analyzed, and file data in a minimum contiguous storage block is read and reproduced in step {b2) or (b4) respectively 
[0056] The method may further comprise the step of: (c) copying a file toa free area from which a defective block is 
excluded, on the basis of the real time recording/reproduction information and general defect management information. 
[0057] The real time recording/reproduction Information and real time files are preferably copied together in step (c). 
50 [0058] Only the real time file data may be copied on the basis of the real time recording/reproduction information in 
step (c). 

[0059] According to a sixth aspect of the invention, there is provided a recording and reproducing apparatus for 
recording and/or reproducing real time files on a disc using real time recording/reproduction information for ensuring 
real time recording/reproduction, the apparatus comprising; a codec for compressing and encoding an input bitstream 
55 according to a predetermined compression scheme and providing compressed data upon recording, and decoding the 
compressed and encoded data upon reproduction; a buffer for temporarily storing the compressed data at a recording 
bit rate using bit rate information included in the real time recording/reproduction information, and transmitting data 
written on the disc to the codec at a reproduction bit rate; a signal processor for converting the data stored in the buffer 
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into a signal suitable for recording and transmitting the converted signal together w.th real t.me "^'^ "S^^P/'^"^^^^ 
information onto the disc upon recording, and reproducing data read from the disc according to the real ,me recording/ 
reproduction information recorded on a predetermined area of the disc: and a controller for controlling ^-^''^^J^^c^^^ 
servo mechanism Including a spindle motor according to bit rate information of the real t.me recording/reproduction 

' [0060]^'°i^e recording/reproduction bit rate information preferably Includes infornr^tlon associated with sections and 
a Diuralitv of bit rate values when the bit rates for sections are different. . , ^ ^ .„ 

[0061] The maximum allowable value of a real time recording/reproduction bit rate may be further .ncluded .n the 
real time record! nq/re production information. t... * • * 

o I0O62T File data areas are preferably automatical V arranged according to the recording/reproduction b.t rate ,nfor- 

S' The real time recording/reproduction information may be stored in one or more of the following: a file contro. 
info Jation area; the file control information area of a universal disc format (UDF) system, each real t.me file, and/or 

5 ^00Mr%'rSb!y^r'eal time recording/reproduction infomiation associated with the real time files is stored in a sep- 

[OOesr^The real lime recording/reproduction information may include file indication information indicating that a file 
reauires real time recording/reproduction. . . 

[0066] Preferably, the real time recording/reproduction information further includes at least one among a m.nimurn 
'0 contiguous storage block satisfying the condition in which the playback lime of a current data block ,s greater than the 
sum of the seek Le and the read time of a data block to be played back, a playback time for ensuring m.n.mum. 
IM6^ The minimum contiguous storage block is preferably classified in consideration of the size of an error correc- 

tion code block and a maximum seek time. .w^^ui^/r^ 

^ [0068] The real lime recording/reproduction information preferably further includes current real time recordab le^e- 

?5 producible stale information representing whether a current file is arranged so as to ''^.^«7^^^'«P/°^"^^^^^^^^^ 

[0069] The contiguous recording/reproduction type information in real t.me recording/reproduction informa on m^^^^^ 
nclude the conditions for controlling real time files, the conditions being classified into types, and the -nd^t-^ for 
controlling real time files include recording/reproduction bit rate information, file defect managemerit information, file 
allocation information, file buffering information, the information of a minimum contiguous «'°^«9« 

30 [0070] The real time recording/reproduction information may further include at least one among file defect manage^ 
ment information indicating that replacement of a defective block with a block in a spare area and ^^^^^^.^ing o rewr^^^^^ 
of the defectK/e block are not attempted when reading or writing is failed, tile allocation .nformat.on '"d.cat.ng that a 
data block is not allocated to the defective block replaced by the spare area, and file buffenng information associated 
with the amount of data to be initially read from a buffer and the amount of written at a time. ^ 

3S Toot ] According to a seventh aspect of the invention, there is provided a method of operating a f.le for a system 
capable of writing and rewriting real time files to which real time recording/reproduction attnbule information is assigned 
the method comprising the step of operating the real time files in correspondence with ^^^^f^^^^^^^^^^ 
time file creation process, an area allocation process, a recording process, a reproduction process, a deletion process, 
and a closinq process using the real time recording/reproduction attribute information. ... . 

40 ^0^72] The real lime recording/reproduction attribute information preferably includes file indication information indi- 
eating that a file requires real time recording/reproduction. ,«,^„rHmn/ 
^0073] The real time recording/reproduction attnbute information preferably includes at least one among reco^ng^ 
eproJuction bit rale information, information on a minimum contiguous storage block satisfying the 
the playback lime of a current data block is greater than the sum of the seek time and the read time of a data block to 

.5 be played back, information on a playback lime for ensuring minimum contiguous storage, and contiguous recording/ 

l<S7TTlZZ";^:ss may be the creation process, and the method comprises the steps of: an application 
ayer Llling a kernel la^er using a file creation command, the kernel layer calling a file creation ^^^^^^^^^ 
drier by the kernel layer: and the device driver creating a real time file by designating real time recording/reproduction 

so attributes, when the file creation function is called. ot^„o r,f- an annii 

[0075] The selected process may be the area allocation process, and the method comprises the steps ot an appli- 
cation layer calling a kernel layer using a seek command; the kernel layer calling a file seek ^^^^^^^^^f^^^'^^ 
d^er; and the de 'ce driver checking if real time recording/reproduction attributes have been set. ^h^" me f^e crea^^n 
function is called, and pre-allocating an allocated/unrecorded data area having the length for seek ng acco^ to a 

55 - - minimum-contiguous storage condition specified in the real time recording/reproduction attnbute information. 

"oo^rselected process may be the recording process, and the method comprises the steps of: an application 
aver calling a kernel layer using a record command; the kernel layer calling a file seek function from a device dr^er. 
and hi device dXer checking if real time recording/reproduction attributes have been set. when the f.le recording 
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function is called, and recording data in an allocated/unrecorded area according to a real tinne recording condition. 
[0077] The method may further comprise the steps of: reporting the magnitude of recorded data to the application 
layer when an allocated/unrecorded allocation area is deficient in the recording step: the application layer pre-allocating 
an allocated/unrecorded area using the area allocation process with reference to the magnitude of the recorded data: 
and recording the residual data in a pre-allocated area. 

[0078] The allocated/unrecorded area may be automatically pre-allocated according to bit rate information set by a 
file system layer in the step of pre-allocating the allocated/unrecorded area. 

[0079] When a defective block is generated during recording of data in the allocated/unrecorded area in the recording 
step, the defective block may be excluded from the allocated/unrecorded area, 

[0080] The selected process may be the reproduction process . and the method comprises the steps of: an application 
layer calling a kernel layer using a reproduction command: the kernel layer calling a file reproduction function from a 
device driver: and the device driver checking if real time recording/reproduction attributes have been set, when the file 
reproduction function is called, and reproducing data according to a real time reproduction condition. 
[0081] The selected process may be the deletion process, and the method comprises the steps of: an application 
layer calling a kernel layer using a deletion command: the kernel layer calling a file deletion function from a device 
driver: and the device driver checking if real time recording/reproduction attributes have been set, when the file deletion 
function is called, and deleting data according to a real time condition. 

[0082] The deletion area may be allocated to a free area, and data in a padding space of an AA/ data section pertaining 
to the deletion area among an error correction code (ECC) block ranging over the boundary of the deletion area is 
managed as a separate file on a system file. 

[0083] The data in the padding space may be stored and managed in an allocation descriptor list in an ECC padding 
entry, and the padding space pertaining to the deletion area in an ECC block ranging over the boundary of the deletion 
area and an AA/ file space not pertaining to the deletion area have extent lengths. 

[0084] The selected process may be the closing process, and the method comprises the steps of: an application 
layer calling a kernel layer using a close command: the kernel layer calling a file closing function from a device driver; 
and the device driver updating file control information and disc information when the file closing function is called. 
[0085] For a better understanding of the invention, and to show how embodiments of the same may be carried into 
effect, reference will now 

FIG. 1 is a view illustrating the one-dimensional structure of a recording medium, the structure showing the rela- 
tionship between file control information and file data; 

FIG: 2 is a view illustrating an example in which two conventional files occupy blocks on a disc: 

FIGS. 3A through 3D show examples of storage of real time recording/reproduction attribute information according 
to an embodiment of the present invention; 

FIG. 4 is a view illustrating an example in which real time files according to the present invention, comprised of 
minimum contiguous storage blocks, occupy blocks on a disc; 

FIG. 5 is a view illustrating the one-dimensional structure of a recording medium for recording real time AVdata 
allocated into minimum contiguous storage blocks: 

FIGS. 6 A and 6B are views illustrating examples of copying a file comprised of minimum contiguous storage blocks: 

FIG. 7 is a flowchart illustrating a reproducing method using real time recording/reproduction information according 
to an embodiment of the present invention; 

FIG. 8 is a schematic block diagram of a disc recording and reproducing apparatus applied to the present invention; 

FIG. 9 is a view showing the flow of control for real time recording/reproduction for a real time rewritable system; 

FIG. 10 is a block diagram showing the flow of data for real time recording/reproduction for a real time rewritable 
system; 

FIG. 11 is a view illustrating an example of allocating an unrecorded/unallocated area in a real time recorded/ 
reproduced file; 
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FIGS. 12A through 12D are views illustrating examples of recording data of a real time recorded/reproduced file: 



FIGS. 13A through 13D are views illustrating file control information corresponding to when different bit rates are 
provided in different sections and when an identical bit rate is provided in the entire file data section; and 

5 

FIGS. 14A through 14C are views illustrating partial deletion of real time recorded/reproduced file data. 

[0086] Preferred embodiments of a recording medium for storing real time recording/reproduction information, a real 
time recording and reproducing method and apparatus, and a file operating method using the real time recording/ 

10 reproduction information will now be described referring to the attached drawings. 

[0087] FIGS. 3A through 3D show examples of storing real time recording/reproduction information (this can be 
called real time recording/reproduction attribute information) according to an embodiment of the present invention. As 
shown in FIG. 3A, the real time recording/reproduction information can be provided as an attribute to each real time 
file. As an example, the real time recording/reproduction attribute information can be stored in an extended attribute 

'5 field in a file entry or a stream directory ICB (information control block) field when a file system is a universal disk format 
(UDF) system. 

•^0088] - Alternatively, the real time recording/reproduction attribute information can be stored in a file identifier de- 
scriptor field, a file type field, or a flag field among an ICB TAG field in a file entry. The file entry can be called a file 
control information area or a file structure area. 

20 [0089] As shown in FIG. 38, real time recording/reproduction attribute information for each file can be stored in a 
predetermined area (information area) in each file. For example, in the case of a real time rewritable (RTRW) format, 
real time recording/reproduction attribute information can be stored in a data file named RTRW_TS.VOB. 
[0090] As shown in FIG. 3C, real time recording/reproducing attribute information for each file can be stored in a 
separate file. As an example, real time recording/reproduction attribute information can be stored in an information file 

2S having an RTRW format named RTRW_TS.IFO. As another example, when the file system is the UDF system, the 
real time recording/reproduction attribute information can be stored in a volume structure area separate from a file 
structure area, as shown in FIG. 3D. 

[0091] Therefore, when real time recording/reproduction attribute information is stored in the volume structure area 
or file structure area in the UDF system, the real time recording/reproduction attribute information is first interpreted 
30 upon mounting a volume or opening a file, and data is then recorded/reproduced in real time according to the interpreted 
information. 

[0092] Real time recording/reproduction file indication information (e.g.. identifier = "AV file") representing that a file 
requires real time recording/reproduction is included in the real time recording/reproduction attribute information. 
Among information on the size of the minimum contiguous storage block satisfying the condition of expression 1 . 
35 reproduction time information for ensuring minimum contiguous storage, recording/reproduction bit rate information, 
and information on the contiguous recording/reproduction type, at least one can be stored in the real time recording/ 
reproduction attribute information. Here, if there are three types of discs A, B and C. the contiguous recording/repro- 
duction type information can be predetermined as follows: 

40 

type A = 10.08 Mbps, type B = 1.4 Mbps. type C = 8 fVlbps 

[0093] An attribute representing whether files are currently arranged so as to be recorded/reproduced in real time, 
i.e.. an attribute representing (he current real time recordable/reproducible state of files, is also included in the real 

-ts time recording/reproduction attribute information. 

[0094] Real time recording/reproduction bit rate information is stored in the real time recording/reproduction attribute 
information. When the recording/reproduction bit rate is changed in each section, information associated with a plurality 
of bit rate values and sections (e.g.. position information) can be stored in the real time recording/reproduction attribute 
information. The maximum allowable value of the real time recording/reproduction bit rate can be further stored in the 

50 real time recording/rep reduction attribute information. Here, the control information of a spindle motor can be obtained 
by using the recording/reproduction bit rate information. 

[0095] In addition, file defect management information, file buffering information, file allocation information, etc. can 
be included in the real time recording/reproduction attribute information. That is, if file defect management information 
is stored in the real time recording/ reproduction attribute information, replacement of a defective block with a spare 
55 area is not attempted when reading or writing fails, and further reading or writing of the defective block is not attempted. 
[0096] For example, file allocation information such as non -a I location of a defective block replaced by a spare area 
as a data block can be stored in the real time recording/reproduction attribute information. File buffering information 
associated with the amount of data to be initially read from a track buffer and the amount of data to be recorded in the 
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track buffer at a time can also be stored as the real time recording/reproduction attribute information. 
[009*7] Instead of individually storing many real time recording/reproduction attributes such as file defect management 
information, file allocation information, and file buffering information, the conditions for controlling real time files are 
classified into types, and the information of the classified types is recorded in a real time recording/reproduction file 
attribute information area. In this way, easy real time recording and reproduction can be achieved. For example, the 
following types of information can be provided: 

type A: a data bit rate of 10Mbps. impossibility of allocation of a data block to a defective block replaced by a spare 
area, and impossibility of reattempt of reading upon failure in reading; and 

type B: a data bit rate of 8Mbps, possibility of allocating a data block to a defective block replaced by a spare area, 
and impossibility of reattempting reading upon failure in reading. 

[0098] Meanwhile, referring to FIG. 4 showing an example of real time files comprised of minimum contiguous storage 
blocks occupying blocks on a disc according to the present invention, a file A is a file requiring real time reproduction. 
If a minimum contiguous storage block satisfying the condition of expression 1 is comprised of four blocks, the file A 
is recorded in real time in units of four blocks. That is, the real time file A occupies blocks 0. 1,2. 3, 5, 6, 7, 8, 11, 12. 
13 and 14 on a disc. A general file B occupies blocks 4. 9. 10 and 15 on the disc. The general file B not requiring real 
time reproduction has a minimum contiguous storage block comprised of one block, and one or an arbitrary number 
of segments can be stored. 

[0099] This block generally corresponds to a sector of a disc.The file A operates for real time reproduction, as follows. 
[0100] In step 1 . blocks 0. 1 . 2 and 3 are read. 

[0101] In step 2, block 5 is searched for during playback of the blocks 0, 1 . 2 and 3. 
[0102] In step 3, blocks 5, 6, 7 and 8 are read. 

[0103] In step 4, block 11 is searched for during playback of the blocks 5, 6, 7 and 8. 
[0104] In step 5, blocks 11. 12, 13 and Mare read and played back. 

[0105] If no areas for contiguous blocks capable of satisfying the minimum contiguous storage block exist on a disc 
upon storage of a file requiring real time reproduction, recording of the file is not possible. However if a warning 
message like "contiguous recording is not possible. Shall the minimum contiguous storage block be designated as one 
block and the file be stored in the designated block length ?" is sent to a user, and if the user requires storage, the file 
can be stored in the minimum contiguous storage blocks comprised of one block. In this case, the value of the initially- 
designated minimum contiguous storage block is stored in the information associated with the minimum contiguous 
storage block length included in the real time recording/reproduction attributes, but information indicating that the ar- 
rangement of currently stored files makes real time recording/reproduction impossible is stored in a current real time 
recordable/reproducible state attribute. This is done so that a file to be copied can be contiguously treated as a real 
time recording/reproduction file when the file is copied on different discs or the same disc. 

[0106] In embodiments of the present invention, a driving apparatus, such as a CD drive and a DVD drive, having a 
seek time (e.g.. 150ms) significantly longer than a read time (e.g.. 1.43ms). which is expressed by seek time » read 
time, can also realize real time reproduction if it satisfies the condition of expression 1 ; seek time + read time < playback 
time. 

[0107] Meanwhile, the minimum contiguous storage block limits the allocation of a free block on a disc to satisfy a 
predetermined purpose. Here, the free block means a non-used area havirig no defective blocks or a rewritable area 
among user areas that can be used by a user. 

[0108] If the minimum contiguous storage block is defined as 16 blocks arranged in an error correction code (ECC) 
block, the allocation of a data block is not possible for less than 16 contiguous free blocks. Also, the allocation of a 
data block is not possible for 16 contiguous free blocks ranging over two ECC blocks. Here, the minimum contiguous 
storage block has the purpose of recording and reproducing a DVD-RAM in an ECC unit. 

[0109] When ail real time data is stored on physically-contiguous blocks on a disc, no seeking occurs, and thus 
recording/reproduction is prevented from being interrupted. However, since contiguous blocks do not infinitely exist, a 
minimum contiguous storage block is calculated and stored as the real time recording/reproduction attributes of a file, 
and real time data is recorded in the minimum contiguous storage block. In this way, the interruption of a screen can 
be prevented. 

[0110] If an MPEG playback bit rate (=Vb) of 8Mbps. a seek time of 150ms, a read bit rate (=\M) of 1 1 Mbps. a block 
of 2048 bytes, and data having ECC blocks each comprised of 16 blocks is recorded in a recording medium such as 
a disc, the minimum contiguous storage block S can be obtained according to the condition of expression 1 as shown 
in the following expression 2: 



• .09S3977A1J^ 



8 



EP 0 953 977 A1 



(1 - Vb/Va)D(2048D8)DS > VbDseek time/1 000 (2) 

[0111] From this expression, the minimum contiguous storage block S is 261 blocks. When data is recorded in units 
of at least 261 blocks designated as the minimum contiguous storage block, real time reproduction is possible. However, 
272 blocks corresponding to 17 contiguous ECC blocks can be designated as the minimum contiguous storage block. 
Here, the predetermined purpose is to ensure recording/reproduction when the maximum seek time is 150ms. 
[0112] With one ECC block comprised of 16 blocks designated as the minimum contiguous storage block, and a 
limitation such as the seek time added as shown in expression 2, a free block allocation method for real time recording 
and reproduction is classified into steps, and the steps can be arranged as shown in Table 1 : 



[Table 1] 





number of contiguous blocks 


purposes 


Third step 


1088 blocks (ECC arrangement) 


ensuring real time recording/reproduction between blocks 
requiring a seek time of 600ms 


Second step 


272 blocks (ECC arrangement) 


ensuring real time recording/reproduction between blocks 
requiring a seek time of 150ms 


First step 


16 blocks (ECC arrangement) 


ensuring recording and reproduction in an ECC unit (_ all 
allocated blocks must satisfy the first step) 



[0113] A/V data is recorded and reproduced by arranging blocks satisfying a limitation on the minimum contiguous 

storage block whose number of blocks depends on each step, so that the blocks can be physically connected to each 
25 other, whereby real time recording and reproduction can be ensured. For example, when there are three groups of 

blocks of the minimum contiguous storage block: 1 6 blocks, 272 blocks and 1 088 blocks, and the seek time is 1 50ms. 

the possibility of real time recording/reproduction depends on the method of connecting the blocks. 

[0114] That is, when 272 blocks, 1088 blocks, and 16 blocks are sequentially arranged, real time recording and 

reproduction is possible, and when 1 6 blocks, 272 blocks and 1 088 blocks are sequentially arranged, real time recording 
30 and reproduction is not possible. 

[0115] Accordingly, the minimum contiguous storage block can be effectively recorded and reproduced In real time 

using the allocation of blocks by steps and the block connecting method. 

[0116] Meanwhile, if the end portion of a file is not filled with as much data as in a minimum contiguous storage block 
as shown in FIG. 5, even when the file is recorded according to the condition of the minimum contiguous storage block, 
3S an attribute representing. that data blocks for the unfilled area are allocated but not recorded is stored as real time 
recording/reproduction information, thus allowing real time playback upon additional recording. 

[0117] That is. referring to FIG. 5 showing the one-dimensional structure of a recording medium in which real time 
AV data stored in the minimum contiguous storage block is placed, real lime recording/reproduction attribute information 
in addition to the length of a file, information on the position of file data, information on the possibility or impossibility 

40 of reading/writing a file. etc. is further stored In file control information positioned at a disk block #1. Two minimum 
contiguous storage blocks each comprised of 272 data blocks are allocated to first file data placed at a disk block #m. 
272 data blocks for the minimum contiguous storage block are allocated to second file data positioned at a disk block 
#n. and 200 data blocks and 72 allocated/unrecorded blocks are allocated to third file data positioned at a disk block #o. 
[0118] When a file for real time recording/reproduction is copied on the same disc or different discs, the data blocks 

4S of the file must be arranged on the disc using real time recording/reproduction attribute information so that the file can 
be played back in real time. If the arrangement of the data blocks is not possible, the data blocks are arranged on the 
same basis as the arrangement basis of general file blocks. Here, the real time recording/reproduction attribute infor- 
mation maintains the original attribute information, but the impossibility of real time recording/reproduction is set as a 
current real time recordable/reproducible state attribute. 

so [0119] Also, when an operating system (OS) detects defective blocks on a disc upon copying of a file, data blocks 
to be copied must be arranged in consideration of the original real lime recording/reproduction attribute information 
and medium defect management information recorded in a secondary defect list (SDL). For example, when the mini- 
mum contiguous storage block is 40 blocks as shown in FIG. 6A, data blocks are arranged in consideration of a defective 
area of a disc to copy a file on. as shown in FIG. 6B. On the other hand, when the OS does not detect defects recorded 

55 in the SDL. data is allocated to blocks other than the defective block area in an application program for copying and 
in consideration of real time recording/reproduction attribute information as shown in FIG. 6B. 

[0120] FIG. 7 is a flowchart illustrating a reproducing method using real time recording/reproduction information, 
according to an embodiment of the present invention. A disc is loaded on a player in step SI 01 . and the player reads 
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a volume area from the disc in step 5102. A determination of whether real time recording/reproduction information 
exists on the volume area is made in step SI 03. If real time recording/reproduction infornnation exists on the volume 
area, playback of files is set in consideration of the real time recording/reproduction information, in step Si 04. If it is 
determined in step S103 or after step Si 04 that no real time recording/reproduction information exists on the volume 
area, reading of the volume area is completed in step SI 05. 

[0121] Thereafter, a file is read in step S106. It is determined whether real time recording/reproduction information 
exists in the read file, in step S107. If the real time i-ecording/rep reduction information exists in the read file, playback 
of the file is set in consideration of the real time recording/reproduction information, in step S108. If it is determined in 
step S107 or after step S108 that no real time recording/reproduction information exists in the read file, the read file 
is played back in consideration of whether the real time recording/reproduction information has been set. in step SI 09. 
[0122] Here, when real time recording/reproduction information exists in the volume structure area, steps SI 07 and 
S108 may not be performed. Also, when real time recording/reproduction information exists in a file control information 
area, steps Sl03. Sl04and S105 may not be performed. 

[01 23] Fl G. 8 is a schematic block diagram of a disc recording and reproducing apparatus to be applied to the present 
invention. The function of the apparatus for recording and reproducing AA/ data using a recordable and rewritable disc 
is divided into recording and reproduction. 

[0124] Upon recording, a codec 1 1 0 compresses and encodes an audio/video (AA/) signal from an extemal bitstream 
using a predetermined compression scheme, and writes data compressed according to a recording/reproduction bit 
rate (Vb) to a track buffer 120. An error correction encoder and decoder (ECC) 130 error-correct encodes the data 
written to the track buffer 120, reads the error-correction encoded data at a write/read bit rate Va, and applies the result 
to a pickup unit 140. Also, the ECC 130 applies real time recording/reproduction information generated under the 
control of a controller 170 to the pickup unit 140 so that the information can be recorded on a volume structure area 
or a file control information area. The pickup unit 140 converts the error-correction encoded data into a radio frequency 
(RF) signal and records the RF signal on a disc 150. Here, the recording rotating speed of a spindle motor 160 for 
driving the disc 150 is controlled according to a servo control signal from the controller 170. 

[0125] Upon reproduction, when real time recording/reproduction information is stored in the file control information 
area or the volume structure area, buffering information associated with the amount of data to be initially read from the 
track buffer, file allocation information, defect management information, recording/reproduction bit rate information, 
etc. are read in advance, and reading of file data is controlled on the basis of the read information. File data to be 
satisfied by the condition of the minimum contiguous storage block is read from the disc 150 at a write/read bit rate 
Va. The read file data is error-correction decoded by the ECC 1 30 via the pickup unit 1 40. and written to the track buffer 
120. The codec 110 reads data written to the track buffer 120 at the recording/reproduction bit rate Vb, decodes the 
read data, and reproduces AA/ data. 

[0126] When recording/reproducing bit rate information exists in the real time recording/reproduction information, 
the controller 170 obtains the control information of the spindle motor 160 from the recording/reproducing bit rate 
information provided from the pickup unit 140 and the ECC 130, and can drive not only the spindle motor but also a 
servo mechanism. 

[0127] FIG. 9 is a view showing the flow of control for recording/reproducing data on a disc to which real time real 
time recording/reproduction attributes are provided, in a real time rewritable (RTRW) system. 

[0128] The RTRW system is comprised of an application layer 201 for producing a command associated with AA/ 
data recording/reproduction, a Windows kernel 202 for interpreting the produced command, and a device driver 203 
having a file system the same as the file system of a DVD-RAM device driver for requesting a corresponding function 
according to the command interpreted by the Windows kernel 202 by transmitting a driver command to a drive 204. 
Here, the Windows kernel 202 and the device driver 203 correspond to a file system layer, and the Windows kernel 
202 can be called a kernel layer. 

[0129] FIG. 10 is a block diagram showing the flow of real time recording/reproduction data for a computer system 
among RTRW systems. Upon recording, the following processes are performed in a multitasking manner: storing /W 
data input to an /VV encoder 211 in a computer main memory 21 2 in real time; storing A/V data stored in the computer 
main memory 212 in a first-in first -out (FIFO) file of a hard disk drive (HDD) 213; and storing the A/V data from the 
FIFO file of the HDD 213 in a DVD-RAM disk 214! Here, when a sufficient main memory exists on a computer, the 
FIFO file may not exist in the HDD. 

[0130] Upon reproduction, a process for storing A/V data from the DVD-RAM disk 214 in a computer main memory 
215 in real time and a process for reading the /W data stored in the main memory 215 through an /W decoder 216 
are performed in a multitasking way. 

[0131] For example, the function of a RTRW system using a Windows kernel is divided into creation of a file to which 
real time recording/reproduction attributes are provided, allocation of a data area, data recording, data reproduction, 
data deletion, and file closing, and these divided functions will now be described referring to FIG. 9. 
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<method of creating a real time recording/reproduction flle> 

[0132] In the first step, a Windows kernel API (application programming interface) called to create a real time re- 
cording/reproduction file is a create file. The application layer 201 assigns a file attribute as FILE_ATTRIBUTE_RTRW 
5 to a create file to create the real time recording/reproduction file, and calls the Windows kernel 202 as in the following 
example: 

example: FileHandle = CreateFile CAVFILE.MPG'.FILE.ATRIBUTE.RTRW, .) 
[01 33] In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to create a file. 
[01 34] In the third step, the DVD-RAM device driver 203 designates a FILE_ATTRIBUTE_RTRW attribute when the 
10 file generation function is ordered. When the FILE_ATTRIBUTE_RTRW attribute is designated, file control information 
is stored in an extended attribute area of a file entry, a stream directory ICB (information control block) area, a file 
identifier descriptor area, or a file type area or flag area of an ICB TAG field in a file entry. Here, bit rate information 
can also be set when an A/V file is created. 

IS <method of allocating an allocated/unrecorded area of a real time recording/reproduction flle> 

- [01 35] In the first step, a Windows kemel API called to allocate an allocated/unrecorded area of a real time recording/ 
reproduction file is a set file pointer having a seek function. In order for the application layer 201 to pre-allocate a data 
area of a real time recording/reproduction file in advance as an allocated/unrecorded area as large as a minimum 
20 contiguous storage block, the set file pointer calls the Windows kernel 202 as in the following example: 
example: SetFilePointer (FileHandle,8_1024_1024.NULL,FILE_END) 
SetFlleBitrate (FileHandle.bitrate) 
[01 36] Alternatively, a data area necessary lor real time recording/reproduction can be pre-allocated in advance as 
an allocated/unrecorded state using the SetFileBitrate (FileHandle.bitrate). Here, when the application layer knows a 
25 bit rate and an API for converting the bit rate into the number of blocks exists in the file system layer, the number of 
blocks obtained by the API can be secured as the data area necessary for real time recording/reproduction in an 
allocated/unrecorded state using the SetFilePointer. 

[01 37] In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to seek for a file. 
[0138] In the third step, the DVD-RAM device driver 203 checks if real time recording/reproduction attnbutes are 
30 assigned to a file, upon ordering of the file seeking function, and secures an allocated/unrecorded data area as large 
as the length for seeking according to minimum contiguous storage conditions (for example, file defect management, 
file allocation file buffering, the magnitude of a minimum contiguous storage block, and bit rate infomnation) specified 
in the assigned real time recording/reproduction attributes, as shown in FIG 11, One pre-allocated area or a plurality 
of areas are arranged in an ECC unit and can be allocated. 

35 

<method of recording data of a real time recording/reproduction file> 

[01 39] In the first step, a Windows kemel API called to record the data of the real time recording/reproduction file is 
a write file. The application layer 201 calls a Windows kemel using a write file as in the following example, to store real 
•*o time data: 

example: WriteFile (FileHandle,AV_Buffer.32_1024.NULL,NULL) 
[01 40] In the second step, the Windows kemel 202 calls the file recording function of the DVD-RAM device driver 203. 
[0141] In the third step, the DVD-RAM device driver 203 checks if real time recording/reproduction attnbutes are 
assigned to a file, upon calling the file recording function. If the real time recording/reproduction attributes are assigned. 

45 N\j data to be recorded is recorded in an allocated/unrecorded area according to real time recording conditions. Upon 
recording when no allocated/unrecorded area exist, the magnitude of recorded data is reported to the application layer 
201 The application layer 201 pre-allocates an allocated/unrecorded area designated as the real time recording/re- 
production attributes to record the leftKJver unrecorded data using a seek command SetFilePointer with reference to 
the amount of recorded data, and again records the left-over data. 

50 (0142] That is, as shown in FIG. 12A, A/V data of 32.1024 bytes is recorded in an allocated/unrecorded area of 
8_1024_1024 bytes shown in FIG. 11, and the residual area is still allocated as the allocated/unrecorded area. 
[0143] As shown in FIG. 12B, when the amount of data recorded in a variable written of the application layer 201 is 
reported since the allocated/unrecorded area is 32_1024 bytes short, the file system layer automatically pre^llocates 
an unallocated area using bit rate information designated through the SetFileBitrate. As shown in FIG. 1 2C. the residual 

ss data is recorded in the ECC block unit. When a defective block is generated during recording and an error is thus 
generated, a block corresponding to the defective bkxk is excluded from the allocated/unrecorded area as shown in 

FIG. 1 2D. . 

[0144] Here, when the bit rates for sections can be distinguished from each other, information associated with the 



11 



3NS0OCI0: <EP_09S3977A1J_> 



EP 0 953 977 A1 



75 



20 



25 



30 



35 



40 



45 



50 



55 



bit rate for each section can be recorded in a file control information area. That is. FIGS. 1 3A and 1 3B show an example 
of a plurality of bit rate values (here. V^. and V3) and information associated with sections stored as real time 
recording/reproduction information in a file control information area when different bit rates are provided in different 
sections. FIGS. 1 3C and 1 3D show an example of one bit rate value (here. V^) stored as real time recording/reproduction 
information in a file control information area when an identical bit rate is provided in the entire file data section. 

<method of reproducing real time recording/reproduction file data> 

[0145] In the first step, a Windows kernel API called to reproduce the data of a real time recording/reproduction file 
IS a read file. The application layer 201 calls a Windows kernel using the read file as in the following example to 
reproduce real time data: 

example: ReadFile (FileHandle,AV_Buffer.32_1024.NULL.NULL) 
[0146] In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to read a file. 
[0147] In the third step, the DVD-RAM device driver 203 checks if real time recording/reproduction attributes are 
assigned to the file, when the file reading function is ordered. If the real time recording/reproduction attributes are 
assigned, A/V data as long as the length for reproduction is reproduced from an AA/ data area according to real time 
reproduction conditions. 

[0148] Here, when a defect is generated in a block to be reproduced, a read command indicating that allocated/ 
unrecorded file attributes are assigned but not read is transmitted from the DVD-RAM device driver 203 to the drive 204. 
[0149] A real time recording command and a reproducing command provided by a command interface of the DVD- 
RAM device driver must be used upon real time recording/reproduction. 

<method of deleting part of real time recording/reproduction file data> 

[0150] In the first step, a "DeletePartOfFile" is called as the Windows kernel API to delete part of the data of a real 
time recording/reproduction file. In order to delete part of real time data, the application layer 201 calls a Windows 
kernel using the "DeletePartOfFile" as in the following example: 

example: DeletePartOfFlle (FileHandle. Offset, Size) 
[0151] In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to delete part of the file 
[0152] In the third step, when partial deletion of the file is ordered, the DVD-RAM device driver 203 checks if real 
time recording/reproduction attributes are assigned to the file, and deletes data from an AA/ data area according to 
real time conditions if the real time recording/reproduction attributes have been assigned. Upon partial deletion of a 
file, a file for managing a dummy file or an ECC padding space list is created under a root directory on a system file. 
[0153] FIG. 14A shows an area to be deleted from a real time file in which A/V data is arranged in ECC units. The 
deletion area is allocated to a free area as shown in FIG. 14B. and an AA/ data section pertaining to the deletion area, 
among an ECC block ranging over the boundary of the deletion area, is called a padding space. /W data in this padding 
space is managed as a separate file on the system file and stored in an allocation descriptor (AD) list in an ECC padding 
space list. AA/ data not pertaining to the deletion area, in the ECC block, is stored in the AD list of a file entry. The 
ECC padding space list is again updated according to a function such as deletion or writing. When an application of 
the method according to the present invention is an UDF system, the ECC padding space list can be described by a 
short allocation descriptor. 

[0154] In FIG. 14B, the AA/ file space and the padding space of the ECC block ranging over the boundary of the 
deletion area have extent lengths. As shown in FIG. 1 4C, the AA/file space of the ECC block ranging over the boundary 
of the deletion area has both an extent length and an information length, but the padding space is managed as an 
allocation descnptor having an extent length and an information length of "0" In the AD list in an /W file entry. The an 
A/V file space not pertaining to the deletion area, in the ECC block, is also managed in the AD list in the AV file entry. 
In this case, the padding space can be defined as an extended allocation descriptor of UDF. 

<method of closing a real time recording/reproduction file> 

[0155] In the first step, a CloseHandle function is called as a Windows kernel API to close a real time file. In order 
to close a real time recording/reproduction file, the application layer 201 calls the window kernel 202 using the Close- 
Handle as in the following example: 

example: CloseHandle (FileHandle) 
[0156] In the second step, the window kernel 202 orders the DVD-RAM device driver 203 to seek for a file. 
[0157] In the third step, when the file closing function is ordered, the DVD-RAM device driver 203 updates file control 
information (file entry, etc.) and disk information (e.g., free area information, etc.). 

[0158] According to embodiments of the present invention as described above, real time recording/reproduction 
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attributes are assigned to a file, and the file is recorded/reproduced in a different way from a general file. In this way, 
a real tinne recording/reproduction file can be recorded/reproduced in real time. 

[0159] Also, in the present invention, files are divided into real time files and general files, and defect management 
information, file allocation information, buffering information, and the magnitude information of a minimum contiguous 
storage block provided in each step are assigned as real time recording/reproduction information to the real time file 
upon recording/reproduction. Thus, real time recording/reproduction can be effectively performed. 
[0160] Furthermore, in embodiments of the present invention, the control information of a spindle motor is obtained 
from real time recording/reproduction information associated with a recording/reproduction bit rate, thus controlling the 
spindle motor. 

[0161] The reader's attention is directed to all papers and documents which are filed concurrently with or previous 
to this specification in connection with this application and which are open to public inspection with this specification, 
and the contents of all such papers and documents are incorporated herein by reference. 

[01 62] All of the features disclosed in this specification (including any accompanying claims, abstract and drawings), 
and/or all of the steps of any method or process so disclosed, may be combined in any combination, except combina- 
tions where at least some of such features and/or steps are mutually exclusive. 

[01 63] Each feature disclosed in this specification (including any accompanying claims, abstract and drawings), may 
be replaced by alternative features serving the same, equivalent or similar purpose, unless expressly stated otherwise. 
Thus, unless expressly stated otherwise, each feature disclosed is one example only of a generic series of equivalent 
or similar features. 

[0164] The invention is not restricted to the details of the foregoing embodiment(s). The invention extends to any 
novel one. or any novel combination, of the features disclosed in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel combination, of the steps of any method or process so 
disclosed. 



Claims 

1. A recording medium in which real time files requiring real time recording/reproduction are recorded, wherein real 
time recording/reproduction information for ensuring real time recording/reproduction of the real time files is stored 
in a file control information area. 

2. A recording medium in which real time files requiring real time recording/reproduction are recorded, wherein real 
time recording/re product ion information for ensuring real time recording/reproduction of the real time files is stored 
in the real time file. 

3. A recording medium in which real time files requiring real time recording/reproduction are recorded, wherein real 
time recording/reproduction information for ensuring real time recording/reproduction of the real time files is stored 
in a separate file. 

4. The recording medium as claimed in claim 2 or 3, wherein the real time recording/reproduction information is stored 
in a file called "RTRW.TS.VOB* having a RTRW format. 

5. A recording medium in which real time files requiring real time recording/reproduction are recorded, wherein real 
time recording/reproduction information for ensuring real time recording/reproduction of the real time files is stored 
in a volume structure area of a predetermined file system. 

6. The recording medium as claimed in any of the preceding claims, wherein the real time recording/reproduction 
information includes file indication information indicating that a file requires real time recording/reproduction, 

7. The recording medium as claimed in any of the preceding claims, wherein the real time recording/reproduction 
information includes at least one among recording/reproduction bit rate information, information on a minimum 
contiguous storage block satisfying the condition in which the playback time of a current data block is greater than 
the sum of the seek time and the read time of a data block to be played back, information on a playback time for 
ensuring minimum contiguous storage, and contiguous recording/reproduction type information. 

_8. The recording medium as claimed in claim 7. wherein control information of a spindle motor is obtained from the 
recording/reproduction bit rate information. 
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9. The recording medium as claimed in claim 7. wherein the recording/reproduction bit rate information includes a 
plurality of bit rate values when a bit rate varies with sections, and information associated with the sections. 

10. The recording medium as claimed In claim 9, wherein the real time recording/reproduction information further 
includes the maximum allowable value information of a real time recording/reproduction bit rate. 

11. The recording medium as claimed in any of claims 3 to 6, wherein the information of the minimum contiguous 
storage block is determined depending on a maximum seek time. 

12. A recording medium according to claim 1 , or claim 6 or 7 as appendent thereto in which the file control information 
area isof a universal disk format (UDF) system. 

13. The recording medium as claimed in claim 12, wherein the real time recording/reproduction information is stored 
in one or more among the following: in an extended attribute field of a file entry for the UDF system; in a file identifier 
descriptor field of UDF systems; in a stream directory ICB (information control block) field for UDF systems; in a 
file type field in an ICB TAG field of a file entry for the UDF system; in a file flag field in an ICB TAG field of a file 
entry for the UDF system. 

14. A recording and reproducing method comprising the steps of; (a) arranging and recording real time files requiring 
real time recording/reproduction on the basis of real time recording/reproduction information for ensuring real time 
reproduction, and recording the real time recording/reproduction information; and (b) reading and reproducing the 
real time file data using the real time recording/reproduction information. 

15. The recording and reproducing method as claimed in claim 14. wherein the real time recording/reproduction infor- 
mation is stored in one or more of the following locations: 

a file control information area; 

the file control information area of a UDF system; 

each real time file; 

a volume sturcture area. 

1 6. The recording and reproducing method as claimed in claim 1 4, wherein real time recording/reproduction Information 
assocaited with the real time files is stored in a separate file. 

17. The recording and reproducing method as claimed in claim 14, wherein the real time recording/reproduction infor- 
mation includes file indication information indicating that a file requires real time recording/reproduction. 

18. The recording and reproducing method as claimed In claim 14. wherein the real time recording/reproduction infor- 
mation includes recording/reproduction bit rate information, and includes information associated with sections and 
a plurality of bit rate values when a bit rate varies for different sections. 

1 9. The recording and reproducing method as claimed in claim 1 8, wherein in step (a), file data areas are automatically 
arranged according to the recording/reproduction bit rate information. 

20. The recording and reproducing method as claimed in claim 19, wherein the maximum allowable value of a real 
time recording/reproduction bit rate is further included in the real time recording/reproduction information. 

21. The recording and reproducing method as claimed in claim 1 4. wherein the real time recording/reproduction infor- 
mation includes at least one among a minimum contiguous storage block satisfying the condition in which the 
playback time of a current data block is greater than the sum of the seek time and the read time of a data block 
to be played back, a playback time for ensuring minimum contiguous storage, and contiguous recording/reproduc- 
tion type information. 

22. The recording and reproducing method as claimed in claim 21 . wherein in step (a), the real time files are arranged 
in the minimum contiguous storage block. 
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23. The recording and reproducing method as claimed in claim 21, wherein the step (a) further corriprises the step 
(a1) of recording as the real lime recording/reproduction information attribute indicating when the end portion of 
the real time file is not filled with data by the minimum contiguous storage block while the real time file is recorded 
in the minimum contiguous storage block, a number of data blocks corresponding to the size of the unfilled portion 
5 are allocated but unrecorded. 



24. The recording and reproducing method as claimed in claim 21 , wherein the minimum contiguous storage block is 
classified in consideration of the size of an error correction code block and a maximum seek time. 



10 25. The recording and reproducing method as claimed in claim 24. wherein In step (a), the real time files are arranged 
in the classified minimum contiguous storage blocks. 

26. The recording and reproducing method as claimed in claim 21 , wherein the real time recording/reproduction infor- 
mation further includes one or more among the following: current real time recordable/reproducible state informa- 

^5 tion indicating whether a current file is arranged so as to be recorded/reproduced in real time; and at least one 

among file defect management information indicating that replacement of a defective block with a block in a spare 
area and rereading or rewriting of the defective block are not attempted when reading or writing is failed, file 
allocation information indicating that a data block is not allocated to the defective block replaced by the spare area, 
and file buffering information associated with the amount of data to be initially read from a buffer and the amount 

20 of written data at a time. 



The recording and reproducing method as claimed in claim 21, wherein the contiguous recording/reproduction 
type information includes the conditions for controlling real time files, the conditions being classified into types, 
and the conditions for controlling real time files include recording/reproduction bit rate information, file defect man- 
agement information, file allocation information, file buffering information, the information of a minimum contiguous 
storage block, etc. 

28. The recording and reproducing method as claimed in any of claims 21 to 27. wherein the step (b) comprises the 
substeps of: 

30 

(b1 ) reading a volume area on the recording medium; and 

(b2) reproducing a file in consideration of the real time recording/reproduction information if real time recording/ 
reproduction information exists in the volume area. 

35 

29. The recording and reproducing method as claimed in any of claims 21 to 27, wherein the step (b) comprises the 
substeps of: 

(bS) determining whether real time recording/reproduction information exists in a file area: and 

(b4) reproducing a file in consideration of the real time recording/reproduction information if real time recording/ 
reproduction information exists in the file area. 

The recording and reproducing method as claimed in claim 28 or 29. wherein recording/reproduction bit rate in- 
formation, defect management information, file allocation information, and file buffering information according to 
real time recording/reproduction information in the file area are analyzed, and file data in a minimum contiguous 
storage block is read and reproduced in step (b2) or (b4) respectively. 

31 . The recording and reproducing method as claimed in claim 21 . wherein the method further comprises the step of: 

so 

(c) copying a file to a free area from which a defective block is excluded, on the basis of the real time recording/ 
reproduction information and general defect management information. 

32. The recording and reproducing method as claimed in claim 31 . wherein the real time recording/reproduction infor- 
ms _ mation and real time files are copied together in step (c). 

33. The recording and reproducing method as claimed in claim 31 , wherein only the real time file data is copied on 
the basis of the real time recording/reproduction information in step (c). 



15 

4SOOC1D: <EP !0953977A1J_> 



EP 0 953 977 A1 

34. A recording and reproducing apparatus for recording and/or reproducing real time files on a disc using real time 
recording/reproduction information for ensuring real time recording/reproduction, the apparatus comprising; 

a codec for compressing and encoding an input bitstream according to a predetermined compression scheme 
5 and providing compressed data upon recording, and decoding the compressed and encoded data upon re- 

production; 

a buffer for temporarily storing the compressed data at a recording bit rate using bit rate information included 
in the real time recording/reproduction information, and transmitting data written on the disc to the codec at a 
^0 reproduction bit rate; 

a signal processor for converting the data stored in the buffer into a signal suitable for recording and transmitting 
the converted signal together with real time recording/reproduction information onto the disc upon recording, 
and reproducing data read from the disc according to the real time recording/reproduction information recorded 
^5 on a predetermined area of the disc; and 

a controller for controlling the driving of a servo mechanism including a spindle motor according to bit rate 
information of the real time recording/reproduction information. 

20 35. The recording and reproducing apparatus as claimed in claim 34, wherein the recording/reproduction bit rale in- 
formation includes information associated with sections and a plurality of bit rate values when the bit rates for 
sections are different. 

36. The recording and reproducing apparatus as claimed in claim 34 or 35. wherein the maximum allowable value of 
25 a real time recording/reproduction bit rate is further included in the real time recording/reproduction information. 

37. The recording and reproducing apparatus as claimed in claim 34, wherein file data areas are automatically arranged 
according to the recording/reproduction bit rate information. 

30 38. The recording and reproducing apparatus as claimed in claim 34. wherein the real time recording/reproduction 
information is stored in one or more of the following: 

a file control information area; 

the file control information area of a universal disc format (UDF) system, each real time file; and/or a volume 
structure area. 

39. The recording and reproducing apparatus as claimed in claim 34, wherein real time recording/reproduction infor- 
mation associated with the real time files is stored in a separate file. 

40 

40. The recording and reproducing apparatus as claimed in claim 34, wherein the real time recording/reproduction 
information includes file indication information indicating that a file requires real time recording/reproduction. 

41. The recording and reproducing apparatus as claimed in claim 34, wherein the real time recording/reproduction 
-^5 information further includes at least one among a minimum contiguous storage block satisfying the condition in 

which the playback time of a current data block is greater than the sum of the seek time and the read time of a 
data block to be played back, a playback time for ensuring minimum contiguous storage, and contiguous recording/ 
reproduction type information. 

50 42. The recording and reproducing apparatus as claimed in claim 41, wherein the contiguous recording/reproduction 
type information in real time recording/reproduction information includes the conditions for controlling real time 
files, the conditions being classified into types, and the conditions for controlling real time files include recording/ 
reproduction bit rate information, file defect management information, file allocation information, file buffering in- 
formation, the information of a minimum contiguous storage block, etc. 

55 

43. The recording and reproducing apparatus as claimed in claim 34, wherein the real time recording/reproduction 
information further includes at least one among file defect management information indicating that replacement 
of a defective block with a block in a spare area and rereading or rewriting of the defective block are not attempted 
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when reading or writing is failed, file allocation information indicating that a data block is not allocated to the de- 
fective block replaced by the spare area, and file buffering information associated with the amount of data to be 
initially read from a buffer and the amount of written at a time. 

5 44. A method of operating a file for a system capable of writing and rewriting real time files to which real time recording/ 
reproduction attribute information is assigned, the method comprising' the step of operating the real time files in 
correspondence with any one process among a real time file creation process, an area allocation process, a re- 
cording process, a reproduction process, a deletion process, and a closing process using the real time recording/ 
reproduction attribute information. 

w 

45. The method of claim 44, wherein the real time recording/reproduction attribute information includes file indication 
information indicating that a file requires real time recording/reproduction. 

46. The method of claim 44, wherein the real time recording/reproduction attribute information includes at least one 
15 among recording/reproduction bit rate information, information on a minimum contiguous storage block satisfying 

the condition in which the playback time of a current data block is greater than the sum of the seek time and the 
read time of a data block to be played back, information on a playback time for ensuring minimum contiguous 
storage, and contiguous recording/reproduction type information. 

20 47. The method as claimed in claim 46. wherein the selected process is the creation process, and the method com- 
prises the steps of: 

an application layer calling a kernel layer using a file creation command: 

25 the kernel layer calling a file creation function from a device driver by the kernel layer: and 

the device driver creating a real time file by designating real time recording/reproduction attributes, when the 
file creation function is called. 

30 48. The method as claimed in claim 46. wherein the selected process is the area allocation process, and the method 
comprises the steps of: 

an application layer calling a kernel layer using a seek command: 

35 the kernel layer calling a file seek function from a device driver: and 

the device driver checking if real time recording/reproduction attributes have been set, when the file creation 
function is called, and pre-allocating an allocated/unrecorded data area having the length for seeking according 
to a minimum contiguous storage condition specified in the real time recording/reproduction attribute informa- 
•^0 tion. 

49. The method as claimed in claim 46, wherein the selected process is the recording process, and the method com- 
prises the steps of: 

an application layer calling a kernel layer using a record command; 

the kernel layer calling a file seek function from a device driver: and 

the device driver checking if real time recording/reproduction attributes have been set, when the file recording 
50 function is called, and recording data in an allocated/unrecorded area according to a real time recording con- 

dition. 

50. The method as claimed in claim 49. further comprising the steps of: 

55 reporting the magnitude of recorded data to the application layer when an allocated/unrecorded allocation 

area is deficient in the recording step; 

the application layer pre-allocating an allocated/unrecorded area using the area allocation process with ref- 
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erence to the magnitude of the recorded data: and 
recording the residual data in a pre-allocated area. 

51 . The method as claimed in claim 50, wherein the allocated/unrecorded area is autonnatically pre-allocated according 
to bit rate information set by a file system layer in the step of pre-allocating the allocated/unrecorded area. 

52. The method as claimed in claim 50, wherein when a defective block is generated during recording of data in the 
allocated/unrecorded area in the recording step, the defective block is excluded from the allocated/unrecorded 
area. 

53. The method as claimed in claim 46. wherein the selected process is the reproduction process, and the method 
comprises the steps of: 

an application layer calling a kernel layer using a reproduction command: 

the kernel layer calling a file reproduction function from a device driver: and 

the device driver checking if real time recording/reproduction attributes have been set, when the file reproduc- 
tion function is called, and reproducing data according to a real lime reproduction condition. 

54. The method as claimed in claim 46. wherein the selected process is the deletion process, and the method comprises 
the steps of: 

an application layer calling a kernel layer using a deletion command: 
the kernel layer calling a file deletion function from a device driver: and 

the device driver checking if real time recording/reproduction attributes have been set. when the file deletion 
function is called, and deleting data according to a real time condition. 

55. The method as claimed in claim 54, wherein the deletion area is allocated to a free area, and data in a padding 
space of an A/V data section pertaining to the deletion area among an error correction code (ECC) block ranging 
over the boundary of the deletion area is managed as a separate file on a system file. 

56. The method as claimed in claim 54, wherein the data in the padding space is stored and managed in an allocation 
descriptor list in an ECC padding entry, and the padding space pertaining to the deletion area in an ECC block 
ranging over the boundary of the deletion area and an A/V file space not pertaining to the deletion area have extent 
lengths. 

57. The method as claimed in claim 46, wherein the selected process is the closing process, and the method comprises 
the steps of: 

an application layer calling a kernel layer using a close command: 
the kernel layer calling a file closing function from a device driver: and 

the device driver updating file control information and disc information when the file closing function is called. 



18 



EP 0 953 977 A1 



FIG. 1 (PRIOR ART) 













FILE CONTROL 
INFORMATION 




FILE 
DATA 1 




FILE 
DATA 2 




FILE 
DATA 3 



DISK ^ DISK ^ DISK ^ DISK 

BLOCK #1 BLOCK jfm BLOCK ffn BLOCK #0 



FIG. 2 (PRIOR ART) 




BNSOOCID:<EP 09S3977A1 I > 



19 



EP 0 953 977 A1 




MSOOClDt«EP 0953077 I > 



20 



EP 0 953 977 A1 



FIG. 4 




FIG. 6A 



0 • - • 40:PHYSICAL SECTOR NUMBER 

FIG. 6B 



DEFECTIVE I 
I BLOCKS I I 

0 ••• 56---1011 ••• 45:PHYSICAL 

_ SECTOR NUMBER 



3NaXX:iD: <EP 0953977 A1 I > 



21 



EP 0 953 977 A1 




< 
UJ 

q: 



22 



EP 0 9S3 977 A1 



FIG. 7 



(start) 



LOAD DISC 

— i — 



]-S10 



READ VOLUME AREA FROM DISc] SI 02 



S103 



DOES REAL TIME 
RECORDING/REPRODUCTION' 
INFORMATION EXIST IN 
VOLUME AREA2- 



NO 



YES 



1 



SI 04 



SET PLAYBACK OF FILES IN 
CONSIDERATION OF REAL TIME 
RECORDING/REPRODUCTION 
INFORMATION 



COMPLETE READING OF VOLUME AREA| SI 05 



READ A FILE 



1 S106 



.S107 



DOES REAL TIME 
RECORDING/REPRODUCTION 
INFORMATION EXIST IN 
READ FILE? 



YES 



1 



S^108 



SET PAYBACK OF READ FILE IN 
CONSIDERATION OF REAL TIME 
RECORDING/REPRODUCTION 
INFORMATION 



T 



PL^Y BACK READ FILE IN CONSIDERATION OF 
WHETHER REAL TIME RECORDING/REPRODUCTION 
INFORMATION HAS BEEN SET 



-SI 09 



NSDOCID:<£P ^0953977A1 I > 



23 



EP 0 953 977 A1 



FIG. 9 



APPLICATION 
U\YER 

FILE SYSTEM 
LAYER 



DRIVE < 



Audio/Video Application 



-201 
-202 

DVD-RAM Device Driver ' -I — 203 



Windows Kernel 





DVD-RAM Device 




© 




—204 




■^DVD-RAM Disc 





iNSOOCID: <BP OSS3977A1 I > 



25 



EP0 953 977 A1 



FIG. 10 



21 I 







COMPUTER 


ENCODER 




MAIN MEMORY 



■212 



216- 



A/V 




DECODER 


Si 




213 



214 



COMPUTER 
MAIN MEMORY 



■215 



FIG. 11 



SetFiiePointer(FileHandle. 8*1 024*1 024, NULL. FILE_END) 
SetriieBItrate(FileHandle, bitrate) 







FILE CONTROL INFORMATION 
(REAL TIME RECORDING/ 
REPRODUCTION ATTRIBUTES) 


allocated/ unrecorded 
AREA(*1 024* 1024) 









26 



EP 0 953 977 A1 



c 



CN 
O 



CN 



3 

m 
I 

> 
< 

"D 

C 

o 

X 



J} 

03 



■D 
k. 
O 

u 

OJ 
v_ 

c 

Z3 
O 

u 
o 



t CM 



^ LiJ ^ 

2^ H= 5 

ujuj a. 

— ' rK LiJ 



CM 
O 

* 

<M 
O 



3 

m 

I 

c 
o 
X 

Qi 



0) 

iZ 



CM 

o 
< ^ 

< 

O 

« 

CO 



c 

0) 



O 



CN 



3 
CD 
I 



■D 
C 

o 

X 
a; 



CU 
T> 
\~ 
O 
o 
a> 
i_ 
c 

"o 
u 
o 



CN 
O 

OMCN 
< ^ 

>^ 

CN 
O 



00 



; CN 



lis 

uj lD Q_ 



W QJ 

o 2? 
= c 

O 13 
CN^ 

<CN 



I 



CN _ 
<CN 

^7 



CM 
O 

CN Jn 

< ^ 

Q CN 

< ^ 
CM 
O 



OO 



■<o 

* CN 



2ol 

O m 

pot 
^ o t 

UJ ^ 

CJ — J o 
. <c ct: 

UJ LiJ tX 
^ CSC 



< 



O 
C\2 



Q 
C\2 



£2 



iNSOCXtD: <EP p9S3977A1J_> 



27 



EP0 953 977 A1 



FIG. 13A 

BITRATE 



V:,i 






SECTION 3 




■ SECTION 1 

H_ 


h 


— _ — . 1 






1 

\ SECTION 2 




V. ■ 




\ 7^ * 





FIG. 13B 





SECTION 
2 




SECnON 
3 




FILE DATA | 







FILE CONTROL INF0R^MTION AREA 



FIG. 13C 

BITRATE 




FIG. 13D 







FILE DATA | 







FILE CONTROL INFORMATION AREA 



28 



EP 0 953 977 A1 




EP 0 953 977 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbef 

EP 99 30 3450 



Category 



DOCUMEMTS CONSIDERED TO BE RELEVANT 

Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to ciatm 



CLASSIFICATION OF THE 
APPUCATION (lm.CI.6) 



EP 0 838 926 A (SONY CORP) 
29 April 1998 (1998-04-29) 

* abstract * 

* column 1, line 3 - Tine 20 + 

* column 8, line 57 - column 9, 



1 ine 5 * 



P.X I 

i 

P,Y j 



EP 0 903 744 A (MATSUSHITA ELECTRIC IND CO 
LTD) 24 March 1999 (1999-03-24) 





abstract * 








i: 


column 


15, 


1 ine 


58 - 


column 16, 




column 


16, 


1 ine 


28 - 


1 1 ne 30 * 


* 

* 


column 


21, 


1 ine 


44 - 


column 22, 




column 


28, 


1 ine 


30 - 


line 54 * 


: 


column 


30, 


1 ine 


47 - 


column 34. 




column 


35, 


line 


42 - 


line 50 * 




column 


64, 


1 ine 


40 - 


column 65, 


* 


column 


66. 


1 ine 


18 - 


column 70, 


* 


column 


71, 


1 ine 


8 - column 72. 


* 


figures 


4,6,12,17-20 


* 


♦ 


figures 


35,38-40,75 * 





1-3,5, 
14,34 



1-11, 
14-22, 
24-54,57 
12,13, 
23,55,56 



G11B20/12 
G11B20/10 
G11B20/18 
G11B19/28 
G06F3/06 



line 



1 ine 



8 * 
12 



line 3 * 



line 16 
line 22 



1 1 ne 8 * 



[DATABASE INTERNET 'Online! 

I Retrieved from Internet the 30.08,99 via 

<URL : http : //www . OS t a . org/html /os tatech . htm 

1>3 April 1998 (1998-04-03) 

OPTICAL STORAGE TECHNOLOGY ASSOCIATION 

(OSTA): "Universal Disk Format 

Specification, OSTA-2, Revision 2.00" 

XP002113791 

* the whole document * 

-/-- 



12,13, 
23,55.56 



TECHNICAL FlgLDS 
SEARCHED (lntX1.6) 



GllB 



The present search report has been drawn up for all claims 



Placs ol smzntt 

THE HAGUE 



OatB ol compt«(ion oi chs sajrch 

31 August 1999 



Barel-Faucheux, C 



CATEGORY OF CITED DOCUMENTS 

X : particularty relevant it taKen a>on« 

Y . paiticula/ly retovant if comtMno<j with another 

document of the &ame catogor/ 
A : tdChnological background 
O : non -written cttsclosure 
P : rmermediate documeni 



T : theory or pnnctpl» uidartymg the invention 
E : eanter patent document, but published on. or 

afiar the tiling date 
O : <Joctiment cited tn the appftcallon 
L : document cited for other reasons 

& : memoar of the same patent family, corresponding 
document 



30 



4 • 



EP 0 953 977 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 3450 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citauon of document 'mth indication, where appropnate. 
of relevant passages 



Relevant 
(o claim 



CLASSIFICATION OF THE 
APPLICATION (im.Cl.6) 



P,X 



WO 99 13469 A (SONY CORP ;MITSUNO MAKOTO 
(JP)) 18 March 1999 (1999-03-18) 

* abstract * 

WO 97 01841 A (PHILIPS ELECTRONICS NV 

;PHILIPS NOROEN AB (SE)) 

16 January 1997 (1997-01-16) 

* abstract * 

* page 1, line 1 - line 28 ♦ 

EP 0 469 832 A (TOKYO SHIBAURA ELECTRIC 
CO) 5 February 1992 (1992-02-05) 

* abstract ♦ 

* column 3. 1 ine 23 - 1 Ine 47 * 

* figure 2 * 

YU C ET AL: "EFFICIENT PLACEMENT OF AUDIO 
DATA ON OPTICAL DISKS FOR REAL-TIME 
APPLICATIONS" 

COMMUNICATIONS OF THE ASSOCIATION FOR 
COMPUTING MACHINERY, 

vol. 32, no. 7, 1 July 1989 (1989-07-01), 
pages 862-871, XP000045775 
ISSN: 0001-0782 

* the whole document * 



1-3,5, 
14,34 



1-57 



1-57 



1-57 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.$) 



The present search repon has been drawn up lor all claims 



Place of soanit 

THE HAGUE 



Oaiftof complfilionot :h« seanrh 

31 August 1999 



Barel-Faucheux, C 



i 

o 

u. 

2 



CATEC30RY OF CITED DOCUMEhfTS 

X : pa/tlcularty relevant if taken alone 

Y : particulany retovant rf cbmotnod with another 

documenl of tne same category 
A : technological oaacground 
O . rwn-written discwsure 
P : intermediate document 



T rneory or pnncpla undertytng the 'nvention 
E : earlier patent 'Jocumanl. but published on, or 

after the fiiirtg date 
0 - document dted in me application 
L : document cited for other raadons 



& member of the same paterrt family. corresponair>g 
documem 



JNSDOCtD: <EP 0953977A1J_> 



31 



EP 0 953 977 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 30 3450 



This annex lists the patent family members rerating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office Is in no way liable for these particulars which are merely given (or the purpose of information. 

31-08-1999 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0838926 


A 


29-04-1998 


JP 


10190705 


A 


21-07-1998 


EP 0903744 


A 


24-03-1999 


WO 


9914935 


A 


25-03-1999 


WO 9913469 


A 


18-03-1999 


NONE 








WO 9701841 


A 


16-01-1997 


EP 


0786135 


A 


30-07-1997 








JP 


10505451 


T 


26-05-1998 








US 


5848437 


A 


08-12-1998 


EP 0469832 


A 


05-02-1992 


JP 
KR 


4088525 
9405773 


A 
B 


23-03-1992 
23-06-1994 



o 

ui For more details about thrs annex : see Official Journal of the European Patent Office. No. 12/82 



0953g77A1 I > 



32 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

* ■ 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



